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TRIP C-3
Stratigraphy and Sedimentation in Silurian Flysch East of
Millinocket, Maine
By
David C. Roy, Nancy A. Denorest, and Maureen J. Hill
Boston College
East of Millinocket is a broad belt of slate and graywacke 
that forms the northeastern extension of the Maine Slate Belt. 
Current stratigraphic studies in this belt of rocks by us in 
the northwestern part of the belt and by A. Ludman, of Queens 
College, farther southeast suggest fairly good lithologic 
correlations with the Sangerville-Smalls Falls-Madrid 
succession of west central Maine as described by Ludman (1977; 
1979) and Pankiwskyj and others (1976). The purpose of the 
present trip is to illustrate the sedimentology of the Allsbury 
and Lawler Ridge formations (Sangerville and Madrid equivalents 
respectively) and to examine the gradational transition from 
Allsbury to Lawler Ridge through an un-named sulfidic phyllite 
unit (Smalls Falls equivalent?). In addition we will examine a 
large exposure of sheared/mylonitized Allsbury Formation (?) 
inferred to be along a fault.
Background
Regional Setting
As shown in Figure 1, the Allsbury and Lawler Ridge
formations form a broad flysch belt which lies to the east and 
southeast of the Weeksboro-Lunksoos Lake Anticlinorium (Neuman, 
1967; Ekren and Frischknecht, 1967) in which pre-Silurian rocks 
are extensively exposed. The eastern flank of the 
anticlinorium is broken by numerous faults and is in fault 
contact with the Allsbury Formation of the slate belt. The 
faults and anticlinorial core rocks are cut by the Katahdin 
Granite which was intruded late in the Acadian Orogeny.
The oldest rocks of the anticlinorium comprise the 
Cambrian (?) Grand Pitch Formation (Cgp) which is a diverse 
unit in which variegated slate and quartzite predominate. 
Large terranes of Middle Ordovician volcanic rocks (Ov) and 
chert (Ov;) are present as apparent fault slivers in the portion 
of the anticlinorium shown in Figure 1. Along strike to the 
north in the anticlinorium, tuff and tuffaceous sedimentary 
rocks of the Early Ordovician Shin Pond Formation are also 
present. These Cambro-Ordovician units are cut by the 
Rockabema Quartz Diorite v/hich was intruded in the latest 
Ordovician or earliest Silurian.
Also occurring in fault slices of the southeastern flank
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Figure 1: Generalized geologic map of the
Hillinocket-Island Falls region of northeastern 
Maine. Map is compiled from maps produced by Neuman 
(1967), Ekren and Frischknecht (1967), and Roy
(1981; unpublished data). Formational Units 
€Ogp, Grand Pitch Formation; OV, un-named volcanic 
rocks; Ovr, un-named volcanic rocks intruded by 
Rockabema Quartz Diorite; Ow, Wassataquoik Chert; 
SOm, Mattawamkeag Formation; SOmg, Carys Mills 
Formation of the Meduxnekeag Group; Sis, un-named 
limestone; Sx, un-named tuff breccia; Sg, un-named 
conglomerate, sandstone and slate; Sac, Sandstone 
Member, Allsbury Formation; Sas, Slate Member,
Allsbury Formation; Sir, Lav;ler Ridge Formation; Ds,
undifferentiated Devonian Slate; Dkg, Katahdin 
Granite; Dg, Devonian Granite. Cities and Towns: 
M , Millinocket; EM, East Millinocket; MD, Medway; 
SM, Sherman Mills; SS, Sherman Station; P, Patten; 
IF, Island Falls.
1 1' 1 SOm
COgp
SOmg
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Geologic Map of the  
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of the anticlinorium are Silurian rocks which consist of both
Late Silurian limestone (Sis) , Tuff breccia (Sx) , and a
succession of interbedded sandstone, conglomerate, and slate 
(Sg) that is in many ways lithologically similar to more 
sandstone-rich phases of the Allsbury Formation to the east 
(Neuman, 1967) .
Along the southeastern margin of the Maine Slate Belt at 
the latitude of the trip area, but outside the map of Figure 1, 
are the rocks of the Miramachi Anticlinorium. A. Ludman 
(personal communication) has concluded the slate-belt rocks are 
in fault contact with the anticlinorial core rocks which 
consist of several Cambro-Ordovician units. The
Cambro-Ordovician units are similar to those assigned to the
Tetagouche Group in adjacent New Brunswick and they also have 
lithologic affinities to rocks of similar age in the
Weeksboro-Lunksoos Lake Anticlinorium.
The Maine Slate Belt rocks seen on this trip therefore 
lie, and were probably deposited, between two terranes 
containing similar pre-Silurian rocks. In addition, the core
rocks of both anticlinoria underwent Taconian deformation and 
became positive areas during the Silurian (Roy, 1980). 
Provenance determinations based on lithic fragments in the 
sandstone and conglomerate beds in the Silurian flysch,
paleocurrents, and lithofacies variations along the western 
margin of the slate belt show clear derivation of detritus from 
a northwestern land area of which the core rocks of the 
Weeksboro-Lunksoos Lake Anticlinorium we re a part (Roy and 
Mencher, 1976; Neuman, 1967; Roy 1980). This introduction of 
detritus from the west into the flysch basin probably began in 
the earliest Silurian (Ayrton and others, 1969), was certainly 
well established by the Lake Llandoverian of the Silurian, and 
continued into the Wenlockian with a substantial reduction in 
coarse clastic sediment. This reduction in coarse clastic 
sedimentation during the Early, Middle, and locally the Late 
Silurian has been attributed both to the reduction in 
source-area relief and to the transgression of the Late 
Silurian sea westward (Roy and Mencher, 1976; Roy, 1980).
The provenance relationships of the Silurian flysch 
sediments along the eastern margin of the basin to the uplifted 
Miramichi terrane is less well documented but seems to be
broadly similar to that observed along the western margin. The 
similarity in core rocks of the two anticlinoria make it 
difficult to separate the source contributions of each to the 
flysch sandstones using only lithic fragment populations. 
Ultimately, detailed lithofacies analysis will have to be 
completed to adequately sort out the sediment dispersal
patterns.
It appears likely that the Silurian flysch we will examine 
rests on a Late Ordovician and/or earliest Silurian sequence of
micritic limestone, slate, and graywacke generally 
characteristic of the Aroostook-Matapedia belt. This sequence, 
the Meduxnekeag Group of Pavlides (1965) in Maine, underlies 
Silurian flysch (Smyrna Mills Formation) and forms an extensive 
terrane between Houlton and the southern Gaspe Peninsula.
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South of the latitude of Island Falls the rocks of the
Aroostook-Matapedia sequence are only questionably exposed at 
the surface and we lose touch with the bottom of the Silurian
flysch sequence in the interior of the slate belt.
Stratigraphy within the Silurian flysch
The Silurian flysch east and northeast of Millinocket has 
been divided into two formations. The Allsbury Formation has 
been extended into the Millinocket region from the Island Falls 
Quadrangle (Ekren and Frischknecht, 1967) and the Stacyville
Quadrangle (Neuman, 1967). The Allsbury is overlain 
conformably by the Lawler Ridge Formation, a newly defined unit 
(Roy, 1981). Along the contact between the formations is a 
thin un-named interval of sulfidic phyllite and sandstone which 
can so far be mapped only at large scale along Interstate 95 at 
and south of Lawler Ridge (Stops 5 and 10).
Regional metamorphism is at low greenschist grade (sub 
biotite) and sedimentary structures are generally well 
preserved. Graywacke beds are typically cleaved and the 
cleavage obscures the details of depositional structures in 
some beds. Our detail studies of the physical stratigraphy and 
petrology utilize excellent exposures along the East Branch of 
the Penobscot River in the Millinocket Quadrangle and along 
Interstate 95 near Salmon Stream Lake in the Mattawamkeag and 
Sherman Quadrangles.
Allsbury Formation
The Allsbury Formation was originally defined by Ekren and 
Frischknecht (1967) in the Island Falls Quadrangle and extended 
into the Shin Pond and Staceyville quadrangles by Neuman 
(1967). Roy (1981) carried the formation into the Sherman and 
Mattawamkeag quadrangles and concluded that the "Rocks of 
Island Falls" of Ekren and Frischknecht (1967) is 
lithologically synonymous. As pointed out by Neuman (1967) the 
formation is a monotonous succession of gray and green-gray 
phyllite with variably abundant thin "clean" siltstone beds and 
somewhat thicker quartzose sandstones. Dark gray-to-black 
phyllite seems to form horizons within the formation but these 
cannot be followed very far in outcrop but have been traced 
electromagnetically by Ekren and Frischknect in the Island 
Falls Quadrangle. Red and green slate also outcrop 
sporadically but also cannot be traced. Thick-to-massive 
bedded , cleaved and non-cleaved, quartzo-feldspathic and lithic 
sandstone are present in the Allsbury terrane and tend to be 
abundant in some places and absent elsewhere. Without marker 
horizons it is very difficult to subdivide the formation; a 
problem L. Pavlides faced while mapping the lithologically 
similar and largly coeval Smyrna Mills Formation along strike 
to the northeast. Neuman (1967) divided the formation into a 
sandstone-rich member (between 25 and 50 percent sandstone) and
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a thin-bedded slate-dominated member. Neuman inferred that the
sandstone-rich member is the older and possibly is in part 
correlative with pebble-rich sandstones that contain poorly 
preserved brachiopods of Llandoverian aspect; he assigned the 
fossiliferous sandstones to the Frenchville Formation which was
mapped as immediately underlying the slate member of the
Allsbury. - ;
Roy (1981) attempted to follow Neuman's subdivision of the
Allsbury terrane by mapping a Sandstone Member containing 
approximately 30 percent sandstone which commonly includes beds 
in excess of 30 cm. (1 foot) in thickness and locally has
sandstone intervals with beds in excess of one meter. The type 
exposures for the Sandstone Member are along the East Branch of 
the Penobscot River between Grindstone Falls and Meadow Brook 
Rips (Stops 1, 2, 3 and 4). Roy's Slate Member contains over 
75 percent gray and lesser green and red phyllite with variably 
abundant fine-grained sandstone and siltstone beds that rarely 
approach 30 centimeters in thickness. The Slate Member is well 
exposed along Interstate 95 between Sherman and Island Falls 
(Stops 6, 7, 8, and 9). In small pavement or roadcut
exposures, sandstone forms over 70 percent of the outcrops 
where the Sandstone Member is present; slate/phyllite is
predominant where the Slate Member is present. Estimates of 
the real proportions of rock types must be done in large stream 
exposures or road cuts. I
The Sandstone Member is believed to generally underlie the 
Slate Member but it is likely that the contact as mapped in 
Figure 1 is not strickly an isochronous sedimentary boundary. 
In flysch sequences of this type, transitions from
sandstone-rich to sandstone-poor facies take place both
vertically and laterally; therefore, the Sandstone Member may 
be both a lower and western facies though other relationships 
are conceivable. If, for example, the formation developed as a 
submarine fan complex as we believe, then sandstone-rich
sequences can be perched at various stratigraphic levels and at
many separate positions along the trend of the paleoslope. In
addition, the thicker and coarser sandstone bodies should be
"shoe-string sands" if they formed in submarine fan channels as
we suppose; such sand bodies would provide little help in
tracing out folds because they are not of wide enough lateral 
extent.
Un-named Sulfidic Phyllite
A gradational contact is observed in exposures along 
Interstate 95 between the Slate Member of the Allsbury 
Formation and the overlying Lawler Ridge Formation (Stops 5 and 
10). An un-named unit consisting of sulfidic and carbonaceous 
phyllite with thin rust-weathering parallel-laminated and 
ripple cross-laminated siltstone and fine-grained sandstone 
forms the transitional zone. Previously included as part of 
the Allsbury^ Formation, as one of its black slate horizons, 
this sulfidic unit is now being traced out along the
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Allsbury-Lawler Ridge contact. Roy and Forbes (1970,) reported
on graptolites obtained from this unit at Stop 5 that W. B. N. 
Berry considered to be of Late Llandovery age. A. Ludman
(personal communication, 1982) recovered graptolites of 
Early-to-Middle Wenlockian age from sulfidic slate he thinks 
belongs to the same transitional unit in the Smyrna Mills 
Quadrangle. An age near the Llandovery-Wenlock time boundary 
is probable for the un-named sulfidic phyllite.
Lawler Ridge Formation
Roy (1981) suggested that a sequence of massive 
quartzo-feldspathic graywacke with minor slate/phyllite in the 
Sherman and Mattawamkeag quadrangles be assigned to a new 
formation, the Lawler Ridge Formation. Ludman and Roy 
(unpublished data) have shown that the formation forms a 
northeast-trending 30-kilometer wide belt that extends 
northeastward into the Smyrna Mills and Houlton quadrangles and 
southwestward well beyond Medway. Ludman's work suggests that 
the Lawler Ridge belt may be continuous with the Madrid 
Formation with which it is lithologically similar.
The transition from the Slate Member of the Allsbury to 
the thick bedded sandstone sequence of the Lawler Ridge 
Formation suggests a rejuvenation of an old source area or the 
development of new sources. Paleocurrent data are as yet too 
fragmentary to establish changes in sediment transport 
directions. What seems to be clear is that, rather suddenly, 
large influxes of sand of fairly uniform grainsize took place 
producing thick sandstone beds with poorly developed 
sedimentary structures. This influx of sand apppears to have 
been widespread in the Maine Slate Belt and seems to follow a 
period of diminished sand deposition. The initiation of 
thick-bedded sand deposition represented by the Lawler Ridge is 
apparently of Wenlockian age; elswhere in the Maine Slate Belt 
massive sand deposition may have begun a little later. .Roy 
(1981) has suggested that this influx of sand may have been 
initiated by uplift of eastern sources and not rejuvenation of 
the western "Taconia" source which in northern Maine, at least, 
appears to have been invaded by Late Silurian shallow-water 
seas.
Structure and Metamorphism
A nearly vertical foliation (Sj) penetrates pelitic and
siltstone beds of all units of the Silurian flysch in the 
region. The cleavage in phyllite intervals is axial planar to 
upright, similar, highly appressed mesoscale F1 folds seen in 
large outcrops (Stop 8) and larger F t folds as mapped along the 
East Branch of the Penobscot River (Stops 1, 2, and 3). Most 
sandstone beds are well foliated with cleavage commonly 
refracted with respect to the pelitic beds. Some massive 
sandstone beds in channel sequences of the Allsbury Formation
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are not cleaved or are only very poorly cleaved. Regionally,
folds plunge at angles of 20 to 90 degrees to the north east 
and southwest. Rare F2 folds are seen in the region; they are 
generally steeply plunging low amplitude warps or open 
concentric folds. At present the regional importance of these 
later folds is not understood.
Metamorphism has carried the rocks to low greenschist 
grade; contact metamorphism near plutons caused hornfels of 
biotite grade or higher to develop. The regional metamorphic 
assemblage is quartz-albite-muscovite-chlorite t carbonate 
pyrite. Porphroblasts of pyrite and ankerite are common and 
well displayed in many of the outcrops on Interstate 95.
Faults are seen in almost every large exposure in the 
region. Most of the faults are "slips" of uncertain 
displacement parallel to the foliation and appear to be sharp 
interfaces. There are zones of disruption of stratigraphic 
continuity in some exposures which may be related to more 
substantial fault displacements than those represented by the 
discrete faults just described. The disruption of
stratigraphic and fold continuity occurs in zones from a few 
meters, as in the large exposure at the Sherman interchange on
Interstate 95, to possibly a kilometer, as at and downstream
of Dolby Dam (Stop 12) . The disruption may involve only the 
fragmentation of the competent beds producing bed segments and 
delimbed fold hinges or, in the extreme, has produced mylonite. 
Most of this sort of disruption has been observed in rocks 
assigned to the Slate Member of the Allsbury Formation but it 
may well be that the entire slate belt is laced with
anastomosing steeply dipping minor and major faults that are 
generally parallel to the structural grain of the region. The 
dimensions of the intervening zones of more or less coherent 
stratigraphy and fold patterns are important to understand, but 
as yet they not known.
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Itinerary
The trip will assemble at the rest area at Grindstone 
Falls located on Maine Route 11, nine miles north of its 
intersection with Maine Route 157 in Medway at 8:30 AM. Route 
11 runs along the eastern bank of the East Branch of the 
Penobscot River from Medway to Grindstone.
Mileage
0.00 STOP 1: Allsbury Formation, Head of Grindstone
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Falls, East Branch of the Penobscot River. Park in 
the rest area.
The Grindstone Falls section, which includes Stops 
1-3 on Figure 2, displays an unusually thick 
sequence in continuous exposure of the Sandstone 
Member of the Allsbury Formation. Stop 4, at Meadow 
Brook Rips, is an isolated exposure that is 
separated from the outcrops at Stop 3 by about 2 
kilometers of river that has very few exposures. 
Within * the Grindstone section, structural 
deformation appears to be relatively simple, 
consisting of an anticline-syncline pair, the axes 
of which are shown in Figure 2. These folds are 
cylindrical with local plunges along their axes of 
no more than 25 degrees. Stratigraphy within this 
section is reminiscent of submarine fan models 
proposed by Walker (1978) and Mutti-Ricci Lucci 
(1972: as translated from the Italian by Nilsen
1978). They recognize the importance of thickening- 
and coarsening-upward sandstone sequences along with 
classical turbidites as indicators of outer fan
deposition. Thick, coarse-grained sandstone and 
conglomerate sequences with little shale are seen as 
having been deposited within submarine channels. At 
Stop 1 we see fine- to medium-grained quartz- and 
feldspar-rich sandstone beds up to 55 cm. thick 
which are interlayered with thinly bedded (1-5 cm.)
siltstone, micrite and shale (now phyllite). 
Although the micrite beds are a minor component, the 
rocks in the section are commonly calcareous with 
several sandstone beds containing ellipsoidal
carbonate concretions up to 5 cm. in length.
Approximately 30 percent of the Grindstone Falls 
section is composed of sandstone. A partial
measured section of the sequence here is presented 
in Figure 3A which highlights the occurrence of the 
sandstone beds. A detailed description of the 
intervening pelite-rich intervals is shown in figure 
3B. The sandstone beds seen here represent the 
finer-grained and thinner sandstone beds 
characteristic of deposition in a relatively distal, 
outer fan environment (Walker, 1978). Several 
cycles of sedimentation within this portion of the 
Grindstone Falls section can be defined using the 
occurrence of multiple, closely-spaced, or unusually 
thick sandstone beds to represent the tops of 
coarsening- and thickening-upward sequences. These 
cycles vary in thickness; encompassing between 1 and 
10 meters of section from the pelite-rich base of 
the cycle to its highest sandstone bed and 
internally they contain numerous classical 
turbidites. Several of these thicker sandstone beds 
form the ledges which can be seen to cross the river
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Figure 2: Detail geologic map of a portion of the
East Branch of the Penobscot River at Grindstone 













Figure 3: Partial stratigraphic section of the Sandstone
Member of the Allsbury Formation at the Grindstone Rest Area 
(Stop 1) . The meter marks indicate stratigraphic distance 
above base of measured section which is about 37.5 meters below 
the "start" position on A. B shows a detail of one of the 
"siltstone/shale" intervals of A.
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at the head of Grindstone Falls.
0.25 STOP 2: Allsbury Formation. This stop is located
.2 miles south of the Grindstone Falls Rest Area, 
along Route 11, and may be approached easily on 
foot.
The section exposed here is stratigraphically below 
the section at Stop 1, and is involved in an 
anticline that plunges S16W at 23 degrees. This 
anticline is inferred to extend beyond the exposure 
as shown in Figure 2. The core of the anticline is 
composed of thinly cleaved pelite and thin sandstone 
beds similar to those seen at Stop 1. Incorporated 
on the west limb of the anticline however, is a 37 
meter section of coarse-grained and largely 
unstructured sandstone beds which represent deposits 
in a submarine channel. The long axis of this 
channel may cross the strike of the Grindstone Falls 
section obliquely as suggested by paleocurrent 
measurements taken at this exposure. The precise 
lateral extent of these channel beds is obscured by 
the river and by overburden. It does not appear 
that these thick beds are present elsewhere in the 
river section. It is inferred that the channel 
sandstones give way laterally on the west limb of 
the anticline to the thinner-bedded sandstone and 
pelite beds seen at Stop 1 and shown in Figure 3.
Continue south on Route 11.
0.85 STOP 3: Allsbury Formation at foot of Grindstone
Falls. Park along the shoulder of Route 11. The 
exposure is located .1 mile downstream (south) of 
the widened portion of the shoulder.
Here is an exposure of relatively thick,
coarse-grained sandstone beds typical of those
deposited in submarine channels. Several beds thin 
laterally and are lensoid in shape which may be 
indicative of deposition in individual channels. It 
is also possible, however, that these lensoid 
sandstone bodies are of tectonic origin and are 
boudins. Some of the thick sandstone beds show 
lamination and one displays good flute marks. The 
position of these beds within the stratigraphic 
section is near that of the thinner and
finer-grained sandstones beds depicted in Figure 3A 
and 3B, again suggesting the lateral inhomogeniety 
of this section.
2.30 STOP 4: Allsbury Formation, Meadow Brook Rips. When
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parking along Route 11, be careful of the soft 
shoulder.
Here is the best example of thick submarine fan 
channel-sandstone beds exposed along the river.
Several of these are amalgamated beds which total 
more than 2 meters in thickness and incorporate 
granule-size grains. In several instances it 
appears that the sandstone beds have intruded upward 
and pinched off intervening shale sequences,
resulting in lozenge-shaped occurrences of shale 
between successive sandstone beds. The thin-bedded 
sequence that overlies the channel sandstones 
displays numerous isoclinal folds although the 
predominant direction of younging remains to the 
east. The stratigraphic relationship of this 
exposure to the Grindstone Falls section is 
uncertain because there is inadequate structural 
control to permit correlation into the section of 
rock we saw at Stops 1-3.
t
9.00 Intersection with Maine Route 157. Turn left (east).
9.80 Turn left (north) onto Interstate 95. Outcrops from
here to Stop 5 are of the Lawler Ridge Formation.
13.35 Salmon Stream.
18.12 Exit right to scenic overlook.
18.67 Scenic Overlook: From here on a clear day it is
possible to get a spectacular view of Mount Katahdin
and its surrounding uplands. Below on both the 
north- and southbound lanes are outcrops of Lawler 
Ridge; Stop 11 is on the southbound lane. Continue 
north on the Interstate.
22.35 Herseytown Townline at mile 249.
22.90 STOP 5: Contact between the Allsbury and Lawler
Ridge formations. Pull well off of the highway and 
park on the grass.
This long series of discontinuous exposures is the
only place we have found where the un-named sulfidic
phyllite unit can be seen in contact with both the 
overlying Lawler Ridge Formation and the underlying 
Allsbury Formation. At the south end of the 
exposure massive, orange weathering, light gray, 
quartzo-feldspathic graywacke beds of the Lawler 
Ridge Formation can be seen in contact with the
thinly interbedded, black, finely cleaved 
pyritiferous phyllite and fine grained sandstone and 
siltstone. This contact is directly across from the
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Figure 4: Detail geologic map of a portion of the contact
between the Slate Member of the Allsbury Formation and the 
Lawler Ridge Formation along Interstate 95, showing Stops 5, 10 
and 11. Note the Un-named Sulfidic Phyllite Unit located along 
the contact between the formations. Base is constructed from 
uncorrected air photos and orthophoto quadrangle maps of the 
Sherman, Millinocket and Mattawamkeag quadrangles.
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speed limit sign and partially covered by bushes.
The beds strike N15-20E and dip 75-85SE. The road 
cuts these beds obliquely at an angle of 7-12
degrees. The facing direction for this series of 
outcrops, everywhere we have been able to measure 
it, is to the southeast. The evidence for facing 
is provided by ripple cross-laminations as well as 
ripple bed forms in the sulfidic phyllite; facing in 
the Lawler Ridge Formation is indicated by sole 
features. Graptolites of probable Llandoverian age 
from this exposure have been described by Roy and 
Forbes (1970). Continuing downsection (north), 
approaching the guard rail along the right side of 
the Interstate, you begin to see bands of green-gray 
phyllite interlayered with the black phyllite, in 
pavements along the embankment. The mix of these 
two lithologies appears to be a transition to the 
Allsbury Formation. At the brook, small pavements 
and exposures can be seen that are typical of the 
Slate Member of the Allsbury Formation. Looking 
ahead up the road, a large exposure of this member 
(Stop 6) can be seen.
23.2 STOP 6: Allsbury Formation. Pull well off of the
highway and park on the grass.
This is a typical exposure of the Slate Member of 
the Allsbury Formation. The rocks consist of gray 
phyllite thinly interlayered with orange-weathering 
fine-grained quartzose sandstone and siltstone beds. 
The phyllite makes up over 75 percent of this 
exposure. Ankerite and pyrite porphyroblasts are 
common here.
25.4 Casey Road and exposures of the Slate Member of the
Allsbury Formation.
28.75 STOP 7: Allsbury Formation. Pull well off of the
highway and park on the grass.
This is the best exposure of red and green slates 
that are typically found in the Slate Member of the 
Allsbury Formation. The green slate at the north end 
of the exposure displays nice grazing-trail trace 
fossils that have been getting harder to find in 
recent years as collectors have made off with them.
A tightly appressed F^ anticlinal hinge plunging to 
the southwest can be seen in red/purple slate at 
about mid-outcrop.
30.35 Sherman exit ramp
35.45 STOP 8: Allsbury Formation. Pull completely off
the pavement and park on the grass.
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This exposure displays a mesoscale doubling plunging 
F1i antiform which plunges N35E at 30 degrees and
S 3 5 W at 16 degrees. The face of the roadcut is
parallel to Sj_ and passes through the fold very near 
the axial plane. The rock here is a gray silty 
pyritic slate that weathers to gray- and 
rust-colored layers. In fresh surface the 
rust-weathered layers are a lighter gray than the 
layers that remain gray during weathering; otherwise 
the layers are quite similar. Thin siltstone 
laminae are also common but none have proven
convincing as facing indicators. It is of interest 
to determine clear facing in the slate sequence here 




42.05 Exit to Island Falls.
42 .35 Turn left (east) onto -Maine Route 159.
42.75 Cross the West Branch of the Mattawamkeag River.
42.85 Bear right.
43.05 Junction of Route 2 in Island Falls. Continue
straight (north).
43.10 Park across the street from J.D.'s Diner.
StOP 9: Allsbury Formation at Island Falls on the
West Branch of the Mattawamkeag River in the town of 
Island Falls. This is our planned LUNCH STOP so 
carry lunches down behind J.D.'s Diner and across 
the old dam to the outcrops on the island in the 
river. Those who do not have lunch with them can
something at the diner or the store adjacent to 
the parking lot. To stay on schedule we can not 
stay here long so eat and look at the rocks at the 
same time.
This is the type exposure of the "Rocks of Island 
Falls" as described by Ekren and Frischknecht 
(1967). Roy (1981) included these rocks in the 
Slate Member of the Allsbury Formation as he mapped 
it in the Sherman Quadrangle. Thinly interbedded 
green-gray phyllite and laminated and 
cross-laminated siltstone and fine-grained sandstone 
are typical of the Slate Member in this belt of 
rocks we have been following since we crossed the
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contact at Stop 5. These rocks are also quite
similar to the Smyrna Mills Formation just to the
northeast of here.
43.15 Continue straight at intersection with 159.
43.30 Bear left on Maine Route 159.
43.45 Cross the West Branch of the Mattawamkeag River.
43.95 Turn left onto Interstate 95 southbound.
45.35 Belvedere Road.
49.35 Crystal Road.
55.45 Sherman exit ramp, continue southbound.
60.95 Casey Road.
64.00 T1R6 town line.
64.65 STOP 10: Park on shoulder of highway, pull well off
pavement; outcrop is on the left (east) side of the 
road.
This is the best exposure of the contact between the 
Lawler Ridge Formation and the un-named sulfidic
phyllite unit. It is also an excellent exposure of 
the un-named sequence. The siltstones here display 
a rusty weathering due to disseminated pyrite and 
ankerite(?). Ripple trains and climbing ripples are 
common in the phyllite unit. Note the unstructured 
nature of the Lawler Ridge sandstone. Figure 5 shows 
the details of the stratigraphic section here. The 
sulphidic phyllite has been interpreted as being 
deposited in a reducing environment. The contact
is, in this exposure, at the last appearance of the
black phyllite and can be seen at the north end of 
the outcrop. There is some soft sediment 
deformation within the sulfidic phyllite at the 
contact. Shear zones are present throughout the 
section accompanied by quartz veins.
67.70 STOP 11: Lawler Ridge Formation. Park on the
shoulder of the highway, well off the pavement; 
Outcrop is on the left (east) side of the road.
This is one of the better exposures of the Lawler 
Ridge Formation. It is located just west of the
scenic overlook we stopped at earlier. Thick-bedded 
graywacke turbidites, up to about 4.5 meters are 
displayed here. These are best seen in the north 
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Figure 5: Stratigraphic columns for the section exposed at
Stop 10. Generalized section A shows the contact between the 
Lawler Ridge Formation and the Un-named Sulfidic Phyllite Unit. 
The thickness of the siltstone and fine sandstone beds in the 
un-named phyllite unit are not to scale. Sections B and C are 
details of portions of the un-named phyllite unit.
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the bottoms of the beds. Carbonate concretions and
0
pelite clasts are also abundant. Note the
pelite-clast conglomerate at the north end of the
outcrop. Figure 6 shows the details of the
stratigraphic section here. The strata top to the 
south and no reversals of facing have been found 
although there is a strike change about midway in 
the outcrop. Sole features may be seen on some
beds, especially in the northern end of the outcrop.
73.05 Salmon Brook.
75.35 Exit to Millinocket-Medway.
75.50 Turn right onto Maine Route 157 west.
76.15 Junction of Route 11. Continue straight.
76.35 Cross the East Branch of the Penobscot River
76.85 Take a left onto Route 116 south.
77.45 Cross the West Branch of the Penobscot River.
77.65 Take a right onto the un-named paved road.
77.80 East Branch, Medunkeunk Stream.
78.65 Park at the end of the pavement and consolidate
cars. Take a right (north) onto the gravel road.
79.05 Turn left and drive along the power line.
81.70 STOP 12: Sheared and Mylonitized Allsbury Formation
(?) at Dolby Dam on the West Branch of the Penobscot 
River. Park in the cleared area in such a way that 
we can easily head back out the way we came in.
This very large pavement is sketched in Figure 8. 
The pavement displays what is believed to be 
tectonically disrupted Allsbury Formation. It is 
possible to find portions of this exposure (points 
marked A) where the bedded character of the original 
stratigraphic sequence is fairly well preserved. 
Most of the surface shows pretty complete disruption 
of the stratigraphic and fold continuity leaving 
sandstone bed segments 'and delimbed fold hinges. 
Zones of mylonite (at B for example) passed through 
the disrupted formation and have abrupt, but 
gradational, contacts with it. The mylonite zones 
presumably represent zones of substantial shear 
displacements in which only small sandstone 
fragments survived. At C is a large synclinal fold 
hinge that has survived the disruption. As we
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Figure 6: Stratigraphic column of the Lawler Ridge
section at Stop 11.
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Figure 7: Sketch map of the large outcrop surface
at the south end of Dolby Dam on the West Branch of
the Penobscot River. Lettered areas are described 
in the text.
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return along the power line we will pass over
bedrock pavements showing disruption such as seen 
here, with intervening pavements showing more
coherent patterns.
82.45 Bedrock pavement showing coherent folds in
thin-bedded phyllite and siltstone beds.
82.70 Bedrock pavement of disrupted formation as seen at
Stop 12.
84 .80 Reassemble into cars. Continue east on the
pavement.
85 .80 Turn left at the triangular intersection onto Main
Route 116.
85.95 Cross the West Branch of the Penobscot River.
86.55 Junction with Route 157/11. This is the end of the
trip. Turn left to go to Millinocket and Greenville.
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